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Abstract
The North Indian Ocean is a climatically vibrant region and any alterations to its biogeochemistry may have a negative feedback on the regional atmospheric forcing. Dimethyl sulphide (DMS) is a biogenically produced gas in surface layers of the ocean. Emission of this anti-greenhouse gas facilitates its oxidation by reactive species in atmosphere to sulphate aerosol. Production of this aerosol helps in reflecting some of the incident solar radiation back into space thereby indirectly cooling the earth atmosphere. As there was very little information available on DMS and its emission from the Indian Ocean a detailed study was undertaken to study: DMS variability, its regulating factors, fluxes to atmosphere and to evaluate the importance of its regional emission to global air-sea flux. Data were collected on DMS, its precursor DMSP (dimethylsulphoniopropionate) and relevant supportive parameters in eleven oceanic expeditions to various biogeochemical provinces of the Indian Ocean. These expeditions were parts of major national and international programmes that include Bay of Bengal Monsoon Experiment (BOBMEX), Indian Ocean Experiment (INDOEX), and Land-Ocean Interactions in the Coastal Zone (LOICZ) etc. The extensive data collected along with satellite-derived information helped achieve the objectives proposed. DMS exhibited sharp spatial and temporal variability. Apart from the concentration gradients in DMS with in the Arabian Sea, Bay of Bengal and Central Indian Ocean basins differences in abundance were conspicuous across the basins. The Arabian Sea contained more DMS on average (5.5 nM) followed by the Central Indian Ocean (2.2 nM) and the Bay of Bengal (1.8 nM). Highest concentrations over 500 nM were found associated with upwelling regimes along the west coast of India during the Southwest monsoon and fall intermonsoon seasons. On the other hand, sea-to air fluxes of DMS were higher in the Bay of Bengal due to the prevalence of turbulent conditions round the year than in the Arabian Sea where rough conditions occur only during the Southwest monsoon. DMS concentrations seem to be largely regulated by biological productivity and plankton species diversity. Field studies indicated variable relations for DMS with Chlorophyll having linear relation in the Northwest Indian Ocean that weakened towards the Bay of Bengal. Sudden changes in salt content of seawater medium also influenced DMSP production by plankton. Mixed layers depth in the ocean has been found to have negative linear relation with integrated DMS in the column. Ultraviolet radiation adversely affected both phytoplankton and bacterial populations in the ocean and thereby has a strong influence on DMS dynamics. The total diffusive flux of DMS fro the study area to atmosphere is estimated to be about 1 million metric ton per year. This is in agreement with the emissions from the global oceans. Importantly, the present study detected DMSP in marine aerosols for the first time and evaluated its significance on a global scale. The estimates suggest that DMSP aerosol emissions are two orders of magnitudes less than the diffusive fluxes but would make significant contributions during stormy conditions. Based on the observations and findings this study made a number of recommendations for future studies on DMS.

